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loWer than top ends of the upstanding seam ?anges. In one 
embodiment, an internal U-shaped connector is positioned 
to engage the seam ?anges While an external U-shaped 
connector covers the internal connector and the seam 
betWeen adjacent glaZing panels. The glaZing panels may be 
formed With pockets adjacent the base of the upstanding 
seam ?anges to receive a portion of the retention clip to 
apply retention forces at locations beloW the upper ends of 
the seam ?anges. The retention clips may be formed With an 
upper transverse portion that is movable relative to the base 
portion of the clip to accommodate panel expansion and 
contraction. Also, a thicker plate or portion may be provided 
at a top ?ange for the retention clip to provide increased 
resistance to uplift loads trying to bend the ?ange. 
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LIGHT TRANSMISSION PANELS, RETAINING 
CLIP AND A COMBINATION THEREOF 

FIELD OF THE INVENTION 

[0001] This invention relates to a high performance archi 
tectural glazing panel system, glazing panels therefor and 
retention clips for retaining the glaZing panels against sepa 
ration particularly due to uplift loads from high velocity 
Winds ?oWing over the glaZing panels. 

BACKGROUND OF THE INVENTION 

[0002] As disclosed in US. Pat. Nos. 4,573,300 and 
6,164,024 (module glaZing panels are used With a framing 
grid of purlins and rafters to form a Wall, an overhead or 
roo?ng structure such as for skylights, covered WalkWays, 
pool enclosures, building atriums, greenhouses, etc. GlaZing 
panels generally have light transmission properties to alloW 
light to pass through the structure to illuminate interior 
regions covered by the glaZing panels. The glaZing panels 
disclosed in the above-identi?ed patents as Well as those 
made by other manufacturers are provided With upstanding 
seam ?anges Which extend along the side edges at the ends 
of the panels for being connected to one another With 
connectors. As disclosed in US. Pat. No. 4,573,300, the 
upstanding seam ?anges Were provided With projecting saW 
teeth and batten type joining connectors having internal saW 
teeth Which Were pushed doWn over the saW teeth on the 
seam ?anges to snap ?t the saW teeth together to join the 
adjacent panels by means of the batten only. US. Pat. No. 
6,164,024 discloses the use of improved joining or retention 
clips made of metal Which are used to join adjacent seam 
?anges together as Well as cooperating With a batten Which 
covers the seam ?anges and clips. The retention clips have 
top ?anges that provided the clip With improved holding 
poWer to hold the panels against becoming loose and sliding 
out from the glaZing panel system during high Wind loading 
of the glaZing panel system. More speci?cally, high Winds 
?oWing across very large surfaces exert negative uplift 
forces on the panels Which tend to separate the panels from 
one another and the retention clips as Well as the battens are 
required to retain the glaZing panel structure intact despite 
such forces. This vacuum or negative pressure caused by 
high Winds ?oWing over the glaZing panels With a pressur 
iZed interior of the building can cause the glaZing panels to 
be pulled off unless the clips and panels are suf?ciently 
strong to resist the forces being generated. 

[0003] The glaZing panels tend to boW upWardly under 
negative Wind loads due to high velocity Wind ?oW across 
the outer external major surfaces of the glaZing panels. A 
positive air pressure on the interior surface also may con 
tribute to this boWing of the glaZing panels. Testing shoWs 
that as the adjacent glaZing panels boW, the loWer interior 
ends of the glaZing panels separate and form a larger gap 
therebetWeen. In the glaZing panel systems Without a reten 
tion clip, the enlarging space betWeen these loWer interior 
ends of the glaZing panels tends to break the engagement of 
the toothed surfaces on the upstanding seam ?anges and 
depending legs of the inverted channel seam covering con 
nector Which covers the seam betWeen adjacent panels. 
These uplift loads then tend to pop the U-shaped connector 
up as the teeth of the upstanding seam ?anges separate from 
the teeth on the legs of the inverted channel connector. 

[0004] When a retention clip is present as Well as the 
inverted channel connector, as disclosed in US. Pat. No. 
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6,164,024, the top ends of the seam ?anges pivot or hinge 
under the clip top ?ange as the panels increase in their 
amount of boWing and the gap at the loWer ends of the panels 
increases due to increase boWing of the panels. The angle 
de?ned betWeen adjacent upstanding seam ?anges hinged at 
their upper ends increases With increased boWing of panels 
and also the gap increases betWeen loWer interior ends of the 
glaZing panels. At suf?ciently high uplift loads, e.g., exceed 
ing that for Which the glaZing panel system is rated, the outer 
connector may ?ex outWardly and then separate its teeth 
from the teeth on the upstanding seam ?anges resulting in 
the seam covering connectors being disconnected from the 
seam ?anges and the upper ends of the glaZing panels sliding 
outWardly from the top ?anges of the retention clips. Thus, 
at loads greater than that for Which the glaZing panel system 
is rated, the glaZing panels separate and may be lifted from 
the purlins and rafters resulting in a failure of the glaZing 
panel retention systems. 

[0005] Various codes have been adapted, particularly in 
hurricane designated areas, to subject WindoWs, skylights 
and other glaZing panel systems to uplift loads and negative 
forces Which might be encountered during a hurricane or the 
like. One such standard is South Florida Building Code 
(SFBC). United Laboratories Standard “UAL 580” sets forth 
three different standards or ratings for glaZing panel systems 
of 90, 60 and 30. To meet the UAL 580 standard or rating 
90 the glaZing panels are subjected and must resist an uplift 
Wind load of 105 pounds per square foot (psf). For the UAL 
580 standard 60, the glazing panel system must resist an 
uplift load of 75 psf. The UAL 580 standard 30 tests the 
glaZing panel systems With an uplift load of 45 psf. Mani 
festly the present invention is not limited to any particular 
standard but these standards are set forth only by Way of 
example; other standards that are currently use such as those 
set forth by the American Society of Civil Engineers, 
ASCE-7, ASTME 1996 and IBC. 

SUMMARY OF THE INVENTION 

[0006] In accordance With the embodiments, there is pro 
vided a neW and improved, as contrasted to the prior art, 
glaZing panel systems, glaZing panels and retention clips for 
the glaZing panels. This is achieved in the embodiments by 
loWering the hinge point of engagement of the retention clip 
from that heretofore used and/or providing an internal 
connector engaging the upstanding seam ?anges in addition 
to the external connector. 

[0007] In the embodiment having tWo connectors, the 
internal connector cooperates With the clip connector to hold 
the panels together and thereby decrease the gap betWeen 
loWer internal ends of the seam ?anges as compared to the 
conventional retention systems that lack an internal as Well 
as external connector. In those embodiments, Which may 
lack the internal connector, the loWering of the hinge point 
also results in an improved retention of the external con 
nector and a decrease in the gap betWeen adjacent interior 
glaZing panel ends as compared to the higher hinge points of 
the conventional systems having a retention clip. 

[0008] When using a combination of internal and external 
connectors, the internal connector may be made stronger 
than the external connectors that it may better resist bending 
and ?exing thereof With high uplift loads as compared to the 
external connector. The internal connector may also be made 
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With a tolerance that allows the connected upstanding seam 
?ange to expand With increases in temperature of the glazing 
panel Which expands at a rate corresponding to its coe?icient 
of expansion. The external connector may have less toler 
ance betWeen it and its connected seam ?anges, and because 
it is more ?exible, the legs of the external connector may ?ex 
With expansion of the glaZing panels under increasing tem 
peratures being applied to the glaZing panels. This tighter 
connection betWeen the seam ?anges and the ?exible por 
tions of the external connector alloWs expansion and con 
traction of the glaZing panel While at the same time provid 
ing a Weatherproof function While the less tight internal 
connector is performing its function of resisting uplift loads 
Without having to perform the Weatherproo?ng function of 
the external connector. The dual connectors each cover the 
seam betWeen seam ?anges to provide a good Waterproo?ng 
of the seam to Water trying to in?ltrate through the seam. 
Thus, the use of internal and external connectors alloWs 
separation of the primary functions of Weatherproo?ng the 
seam and retention of the panels under high uplift loads. 

[0009] In the embodiment illustrated herein, the internal 
and external connectors are preferably formed in the shape 
of inverted channels and are made of plastic, although the 
internal and external connectors may be made of metal, if so 
desired. These inverted channel connectors each have legs 
that have teeth or steps thereon that have toothed engage 
ment With spaced steps or teeth on the upstanding seams. 

[0010] In accordance With a further embodiment, clip 
receiving receivers or pockets are formed in the panel end 
Walls adjacent the base of the upstanding seam ?anges to 
receive a transverse portion of the retention clip at a location 
beloW the upper ends of the seam ?anges. It is the common 
practice today to have the clips engage the top ends of the 
seam ?anges When using glaZing panel systems of this kind. 
The preferred clip receivers are in the form of extruded clip 
receiving pockets formed in the extruded glaZing panels 
adjacent the base of the upstanding seam ?anges Which 
receive an upper transverse ?ange portion of the retention 
clip to apply retention forces directly at the panel end Walls 
rather than applying forces to the upper ends of the seam 
?anges. 

[0011] Also, in accordance With this embodiment that does 
not have an interior connector, inverted channel connector 
covering the retention clip serves primarily the function of 
providing a Weatherproof joint With the primary holding 
poWer for the resisting of uplift loads being provided by the 
retention clips located in clip receiving pockets that do not 
apply their retention force directly to the top end Walls of 
upstanding seam ?anges, but rather apply the retention force 
to panel ends adjacent the base of the seam ?anges. In these 
embodiments, the retention clips are applying forces either 
directly into the end Walls of the glaZing panels, at the tops 
of the surfaces of the end Walls of the glaZing panels or to 
upstanding portions formed on the glaZing panels at loca 
tions adjacent the seam ?anges. As stated above, the uplift 
loads applied by high velocity Winds ?oWing over the 
glaZing panels are applied in generally diagonal direction to 
the vertical and horiZontal and these loads attempt to boW 
and to slide the glaZing panel ends along a diagonal path to 
separate from the retention clip. That is, the hinging point at 
Which the seam ?anges pivot is loWered in these embodi 
ments as compared to the conventional hinge point at the top 
ends of tall seam ?anges resulting in a smaller gap betWeen 
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the adjacent loWer ends of the adjacent glaZing panels being 
retained by the retention clip. The upstanding seam ?ange 
and the exterior U-connector leg, ?ex jointly and in concert 
resulting in improved retention. Thus, it is preferred to loWer 
the hinge point and decrease the gap betWeen adjacent loWer 
panel ends for a given amount of curvature of the glaZing 
panels under high uplift loads. This provides an improved 
retention force to resist the diagonal shifting of the panel 
ends from the retention clips and thus to meet the more 
regular standards of UAL 90, 60 or 30. 

[0012] In one embodiment, the glaZing panels are formed 
With pockets Which are formed to conform to and receive 
therein the upper ?ange or projecting portion to resist the 
uplift loads. For example, in this one embodiment the panels 
are formed at their ends With receiving pockets for receiving 
a depending ?ange portion of the top ?ange of the retention 
clip With upstanding projections on the glaZing panel 
extending parallel to the retention ?anges being positioned 
to resist forces trying to shift the loWer panel ends to form 
a gap therebetWeen during uplift loading due to high Wind 
velocity ?oW across the surface of the glaZing panels. Thus, 
rather than having the planar panel ends shoWn in the US. 
Pat. No. 4,573,300, in these embodiments, the glaZing 
panels have specially con?gured retention clip receiving 
pockets formed at the panel end Walls betWeen the upstand 
ing seam ?anges. 

[0013] In still another embodiment, the glazing panel 
pockets extend transversely inWardly directly from the end 
Wall and into the ribbed supporting structure, betWeen the 
top and bottom planar exterior and interior surfaces. These 
pockets extend transversely Within the ribbed structure and 
may have enlarged holloW pocket end portions such as of 
circular cross-section With pockets disposed interiorly of the 
end Wall so that a transverse extending clip ?ange having 
enlarged knobs or ends in cross-section may be pushed into 
the pockets to provide holding force at a location beloW the 
top major surface of the glaZing panels. The upstanding 
seam ?anges are, of course, located and project upWardly of 
the top major surfaces of glaZing panel. If desired, an 
additional top ?ange may be provided on the retention clip 
to extend upWardly to and engage With the tops of the seam 
?anges in addition to the principal loWer retention clip 
portion positioned in pockets intermediate the upper and 
loWer major surfaces of the glaZing panels. 

[0014] In accordance With embodiments disclosed herein, 
the panel ends may be joined and the seam ?anges spaced 
from one another With the panel ends joined by clip con 
nectors in a manner that the seam ?anges are not abutting 
one another. This alloWs the seam ?ange and the U-connec 
tor to ?ex jointly, at similar angles, resulting in improved 
retention under increased loads. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1 is a cross-sectional vieW of a glaZing panel 
system in accordance With an embodiment having an inter 
nal and exterior connector; 

[0016] FIG. 2 is a cross-sectional vieW of a glaZing panel 
system in accordance With an embodiment and an internal 
and exterior connector With a retention clip having a tall 
central Web; 
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[0017] FIG. 3 is a cross-sectional vieW of a glazing panel 
system in accordance With another embodiment having a top 
?ange of the retention clip at the top sheet surface of the 
glazing panel; 
[0018] FIG. 3a illustrates another embodiment having 
dual connectors; 

[0019] FIG. 4 is a cross-sectional vieW in accordance With 
another embodiment; 

[0020] FIG. 5 is a fragmentary vieW of vertically spaced 
teeth or steps on an upstanding seam ?ange; 

[0021] FIG. 6 is a diagrammatic vieW of glaZing panels 
boWed by negative uplift loads creating a gap betWeen the 
loWer corners thereof; 

[0022] FIG. 7 is an enlarged, fragmentary cross-sectional 
vieW if the prior art construction in Which adjacent loWer 
corners of the seam ?anges are pivoting about their upper 
ends at the underside of the top ?ange and creating the gap; 

[0023] FIG. 7A is a cross-sectional vieW of a sheet metal 
prior art clip With a left portion of the top ?ange of the 
retention clip being bent upWardly by the seam ?ange of the 
glaZing panel; 
[0024] FIG. 7B shoWs the prior art retention clip of FIGS. 
7A and 7C; 

[0025] FIG. 7C is a plan vieW of the prior art retention clip 
Which is shoWn bent in FIG. 7A; 

[0026] FIG. 8 is a cross-sectional vieW of an assembled 
glaZing panel system in accordance With an embodiment 
shoWing a retention clip positioned Within a clip receiver 
formed in the end of the respective glaZing panels adjacent 
the base of the upstanding seam ?anges; 

[0027] FIG. 9 is a cross-sectional vieW of an assembled 
glaZing panel system having a retention clip having depend 
ing portions on its top ?ange and constructed in accordance 
With another embodiment; 

[0028] FIG. 10 is a perspective vieW of a glaZing panel 
system in accordance With the embodiment of FIG. 8 
shoWing an improved connector; 

[0029] FIG. 11 is a cross-sectional vieW of another 
embodiment having a retention clip similar to the retention 
clip of FIG. 8 but positioned differently With respect to the 
ends of the glaZing panels; 

[0030] FIG. 12 is a cross-sectional vieW of an assembled 
glaZing panel structure having a retention clip similar to that 
shoWn in FIG. 9 but disposed at a raised position over 
upstanding projection portions formed on the ends of the 
glaZing panels at a location betWeen the seam ?anges; 

[0031] FIG. 13 is a cross-sectional vieW of a bent metal 
form of retention clip positioned similarly to the position of 
the retention clip made of extruded metal shoWn in FIG. 8; 

[0032] FIG. 14 is a cross-sectional vieW of a glaZing panel 
system having a retention clip formed of bent sheet metal 
and positioned at the ends of the glaZing panels generally in 
accordance With the eXtruded metal retention clip shoWn in 
FIG. 11; 

[0033] FIG. 15 is a cross-sectional vieW of a glaZing panel 
system having a bent sheet metal retention clip positioned on 
the glaZing panel ends in a manner similar to that shoWn in 
FIG. 9; 
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[0034] FIG. 16 is a cross-sectional vieW shoWing a bent 
sheet metal retention clip positioned in a manner similar to 
that of the eXtruded metal retention clip shoWn in FIG. 12; 

[0035] FIG. 17 is a side elevational vieW of a retention 
clip having a upper portion movable relative to a loWer 
portion Which is to be connected to a purlin; 

[0036] FIG. 18 is a cross-sectional vieW of an assembled 
glaZing panel having the retention clip of FIG. 10 With the 
upper portion being movably mounted With respect to the 
loWer portion; 

[0037] FIG. 19 is a side elevational vieW of another 
retention clip having a movable upper portion having a top 
?ange slidable Within a slot formed in a loWer portion of a 
retention clip; 

[0038] FIG. 20 is a cross-sectional vieW of a retention clip 
of FIG. 19 shoWing a bent end on the upper clip portion 
Which is slidable Within an elongated slot in the base portion 
of the retention clip; 

[0039] FIG. 21 is a cross-sectional vieW of another 
embodiment having a retention clip With an upper ?ange 
having enlarged, transverse end portions eXtending into 
pockets formed Within the end Walls of the glaZing panels at 
locations betWeen the upper and loWer major, sheet surfaces 
of the end panels; 

[0040] FIG. 22 is a vieW of another embodiment of the 
retention clip of FIG. 14 to Which has been added an 
upstanding Web upper portion having a top ?ange overlying 
the tops of the seam ?anges; 

[0041] FIG. 23 is a vieW of another embodiment of the 
glaZing panel having a retention clip system With an internal 
inverted U-channel connector for engaging the saW teeth of 
the seam ?anges at a location above the top ?ange of the 
retention clip; 

[0042] FIG. 24 illustrates the retention clip of FIG. 25 in 
a cross-sectional vieW of an assembled glaZing panel sys 
tem; 

[0043] FIG. 25 shoWs a thicker top ?ange extending 
transversely Within the slot of the central Web of the clip of 
FIG. 26; 

[0044] FIG. 26 is a side elevational vieW of a retention 
clip having a slot in the central Web for receiving a thick, 
slidable top ?ange therein; 

[0045] FIG. 27 is a cross-sectional vieW of the retention 
clip of FIG. 28 and is a cross-sectional vieW of an assembled 
glaZing panel system; 

[0046] FIG. 28 illustrates a slidable, transverse upper 
?ange mounted in a slot formed in the upper portion of the 
retention clip; 

[0047] FIG. 29 is a vieW of a retention clip Which is short 
and Wider than the retention clip of FIG. 25; 

[0048] FIG. 30 is a cross-sectional vieW shoWing a thick 
bar and bent ?anges forming a top ?ange for a retention clip; 

[0049] FIG. 31 is a side-elevational vieW of the retention 
clip of FIG. 30; 

[0050] FIG. 32 is a front elevational vieW of the retention 
clip of FIG. 30 Where the base ?ange is longer than the top 
?ange; 
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[0051] 
[0052] FIG. 33A is a side elevational vieW of the retention 
clip of FIG. 33; 

[0053] FIG. 33B is an elevational vieW of a retention clip 
With a top ?ange shorter in length than the bottom ?ange; 

[0054] FIG. 33C is a side elevational vieW of the retention 
clip of FIG. 33B; 

[0055] FIG. 34 is a cross-sectional vieW illustrating 
another retention clip system having the retention clip 
shoWn in FIGS. 35-36; 

[0056] FIG. 35 is a cross-sectional vieW of the retention 
clip shoWn in FIG. 34; 

[0057] FIG. 36 is a side-elevational vieW of the retention 
clip of FIGS. 34 and 35; 

[0058] FIG. 37 is a cross-sectional vieW of a glaZing panel 
having a further clip connector With a pair of transverse 
?anges as shoWn in FIGS. 38 and 39; 

[0059] FIG. 38 is a cross-sectional vieW of a retention clip 
With an upper and loWer transverse ?ange; 

[0060] FIG. 39 is a side elevational vieW of the retention 
clip shoWn in FIG. 38; 

[0061] FIG. 40 is a cross-sectional vieW of a glaZing panel 
system having another clip connector embodiment as shoWn 
in FIG. 41; 

[0062] FIG. 41 is a side-elevational vieW of the retention 
clip used in the glaZing panel system shoWn in FIG. 40; 

[0063] FIG. 42 is a cross-sectional vieW of the glaZing 
panels shoWn in FIG. 11 and having a metal connector 
joining the upstanding seam ?anges of adjacent glaZing 
panels; and 

[0064] FIG. 43 is a cross-sectional vieW of the glaZing 
panels shoWn in FIG. 8 and having a metal connector 
joining the upstanding seam ?anges adjacent glaZing panels. 

FIG. 33 is a plan vieW of a retention clip; 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0065] As is shoWn in the draWings for purposes of 
illustration, a glaZing panel system 10 is shoWn in FIG. 3 as 
including modular extruded, glaZing panels 12 that have a 
generally rectangular shape With upstanding projecting seam 
?anges 14 extending on either side of the glaZing panels 
along their length. The preferred panel members 12 are 
preferably extruded and are formed With upper and loWer 
sheets or surfaces 28 and 30 Which are connected by an 
internal supporting structure Which is shoWn herein in the 
form of ribs 32 but may have other shapes as disclosed in the 
aforementioned patents. Alternatively, solid plastic panel 
members having a solid plastic cross-section Without any 
interior spaces or ribs may be used. The ribs 32 extend 
transverse to the ?at sheets 28 and 30. The glaZing panels are 
made of materials that alloW light transmission therethrough 
such as transparent or translucent plastics, although the 
plastics could be opaque colored or otherWise tinted. The 
upstanding seam ?anges on the panels extend substantially 
perpendicular to the upper and loWer sheets 28 and 30 along 
the ends of the panels. Often the panels 12 are approximately 
2 feet to 4 feet in Width and can have a length of up to 60 
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feet. It Will be recogniZed that other siZes and forms of 
panels With associated seam ?anges can be used and fall 
Within the purvieW of the present invention. The panels are 
made With upstanding seam ?anges positioned adjacent one 
another in a parallel relationship forming a seam betWeen 
adjacent panels Which is covered and made Waterproof by a 
connecting batten or outer connector 22 Which is preferably 
snap ?tted over the seam ?anges to cover the seams formed 
therebetWeen. 

[0066] A number of prior art retention clips have been 
used to retain the glaZing panels connected to the supporting 
purlins and rafters so that the glaZing panels maintain the 
roofs integrity despite the application of high velocity 
Winds across the surface of the roof. With high velocity 
Winds and particularly With hurricane-type high velocity 
Winds, the large surface area of the top surface of the glaZing 
panels results in large uplift loads being applied to the 
glaZing panels that boW and tend to bend the small bent 
?anges on the retaining clips as illustrated in FIG. 13 in US. 
Pat. No. 6,164,024. In that patent improved stronger reten 
tion clips Were formed and disclosed, see for example, FIG. 
3 of the 6,164,024 patent Wherein a top ?ange 46 on the 
retention clip overlies the tops of the seam ?anges and a 
retention clip has a base ?ange 48 Which is secured by a 
fastener 52 to a purlin 24. One problem With the systems 
described in the aforementioned patents, US. Pat. Nos. 
4,573,300 and 6,164,024, is that the application of the 
restraining force holding the glaZing panel doWn is at a high 
location at the top of the upstanding seam ?ange and is not 
adjacent the base of the seam ?ange. This results in a hinge 
point located higher and a larger gap betWeen the loWer 
corners of adjacent glaZing panels, as explained above. 
During su?iciently high velocity Winds, the glaZing panel 
Which is ?exible and made of plastic boWs in the center 
betWeen the opposite seam ?anges and the seam ?anges tend 
to move outWardly With a force being exerted at an acute 
angle betWeen the vertical and horiZontal Which is pulling 
the seam ?anges outWardly from the retention clip causing 
the pivoting at the hinge point and a large gap betWeen 
adjacent loWer corners of adjacent glaZing panels. Also, at 
this time, the integrity of the clips and the inverted U-con 
nectors may be adversely affected, e.g., a left hand portion 
46x of the prior retention clip shoWn in FIGS. 7A-73 may 
be bent upWardly from its horiZontal position (FIG. 7B) to 
be inclined, as shoWn in FIG. 7A Which alloWs the left 
clamping panel to be extracted. 

[0067] As seen in FIGS. 6-7, the glaZing panels tend to 
boW upWardly under negative Wind loads due to high 
velocity Wind ?oW across the outer external major surfaces 
28 of the glaZing panels. A positive air pressure on the 
interior surface also may contribute to this boWing of the 
glaZing panels. As the adjacent glaZing panels boW, the 
loWer interior ends 12a of the glaZing panels 12 separate and 
form a larger gap 17 therebetWeen. In the glaZing panel 
systems Without a retention clip, as in US. Pat. No. 4,573, 
300, the enlarging gap 17 betWeen these loWer interior ends 
12a of the glaZing panels tends to break the engagement of 
toothed surfaces 38, 40 on the upstanding seam ?anges and 
depending legs of the inverted channel seam covering con 
nector Which covers the seam betWeen adjacent panels. 
These uplift loads then tend to pop this external U-shaped 
connector up as the teeth of the upstanding seam ?anges 
separate from the teeth on the legs of the inverted channel 
connector. 
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[0068] When a retention clip is present as Well as the 
inverted channel connector 22, the top ends 15 of the seam 
?anges 14 pivot or hinge at a hinge point 25 under the clip 
top ?ange 46 as the panels increase in their amount of 
boWing and the gap 17 betWeen the loWer ends 12a of the 
panels increases due to increase boWing of the panels. The 
angle A (FIG. 7) de?ned betWeen adjacent upstanding seam 
?anges 14 hinged at their upper ends at hinge point 25 
increases With increased boWing of panels and also the gap 
17 increases betWeen loWer interior ends of the glaZing 
panels. At suf?ciently high uplift loads, e.g., exceeding that 
for Which the glaZing panel system is rated, the outer batten 
connector separates its teeth 38 from the teeth on the 
upstanding seam ?anges resulting in the seam covering, 
batten connector being disconnected from the seam ?anges 
and the upper ends of the glaZing panels sliding outWardly 
from the top ?anges of the retention clips. Thus, at loads 
greater than that for Which the glaZing panel system is rated, 
the glaZing panels separate and may be lifted from the 
purlins 24 and rafters resulting in a failure of the glaZing 
panel retention systems. 

[0069] Turning noW to the embodiment illustrated in 
FIGS. 1-4, an internal connector 20 and external connector 
22 are provided With the internal connector cooperating With 
the clip connector 18 to hold the panels 12 together and 
thereby decrease the gap 17 betWeen loWer internal ends 12a 
of the panels as compared to the conventional retention 
systems that lack an internal connector. 

[0070] When using a combination of internal and external 
connectors, the internal connector 20 may be made stronger 
than the external connector 22 so that it may better resist 
bending and ?exing thereof With high uplift loads as com 
pared to the external connector. The internal connector may 
also be made With a tolerance that alloWs the connected 
upstanding seam ?ange 14 and panel 12 to expand With 
increases in temperature of the glaZing panel Which expands 
at a rate corresponding to its coef?cient of expansion. The 
external connector 22 may have less tolerance betWeen it 
and its connected portion of the seam ?anges, and because 
legs 22a of the external connector 22 may ?ex With expan 
sion of the glaZing panels under increasing temperatures 
being applied to the glaZing panels. This tighter connection 
betWeen the seam ?anges and the ?exible portion legs 22a 
of the external connector alloWs expansion and contraction 
of the glaZing panel While at the same time providing a 
Weatherproof function While the less tight internal connector 
20 is performing its function of resisting uplift loads Without 
having to perform the Weatherproo?ng function of the 
external connector. The dual connectors 20, 22 each cover 
the seam betWeen seam ?anges to provide a good Water 
proo?ng of the seam to Water trying to in?ltrate through the 
seam. Thus, the use of internal and external connectors 
alloWs separation of the primary functions of Weatherproof 
ing the seam and retention of the panels under high uplift 
loads. 

[0071] In the embodiment illustrated in FIGS. 1-4, the 
internal and external connectors 20, 22 are each preferably 
formed in the shape of inverted channels and are made of 
plastic. On the other hand, either the external connector or 
the internal connector may be made of metal. Of course, 
both connectors may be made of metal, if it is desirable. 
These inverted channel connectors each have depending legs 
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20a, 22a that have teeth or steps thereon that have toothed 
engagement With spaced steps or teeth on the upstanding 
seams. 

[0072] More speci?cally, the inverted internal channel 20 
has a pair of depending legs 20a With teeth or connecting 
steps thereon 20b for connection With a ?rst set of seam teeth 
42; and the external connector 22 has a pair of depending 
legs 22a With teeth or steps 40 thereon for connection With 
a second set of teeth 42 on the seam ?anges 14. In the FIG. 
2 embodiment, the seam ?ange has ?rst or loWer teeth 42a 
and second or upper teeth 42b With the upper teeth 42b 
interlocking With the teeth 20b on the internal connector 20 
and With the loWer teeth 40 cooperating With the loWer teeth 
42a of the seam ?ange. 

[0073] In the embodiment of FIG. 2, the respective seam 
?ange teeth 42a, 42b are separated vertically (FIG. 5) While 
in the embodiment of FIG. 1, the respective seam ?ange 
teeth 42a, 42b are separated horiZontally. In FIG. 1, the 
upstanding seam ?ange 14 is separated into tWo portions 14a 
and 14b Whereas the seam ?ange 14 in FIG. 2 has only a 
single portion. In the embodiment of FIG. 1, the hinge point 
25 is loWer, that is closer to the upper major sheet 28 of the 
glaZing panel 12, than is the hinge point 25 in the FIG. 2 
embodiment Which is beneath the upper ?ange 46 and locate 
adjacent the higher central Web 44 of the clip 18. It is usually 
desired to have a smaller Width, as shoWn by the smaller 
cross-section for the outer connecter 22 in FIG. 2 as 
contrasted to the Wider Width and cross-section for the outer 
connector shown in FIG. 1. 

[0074] Turning noW to the FIG. 3a embodiment, it has 
tWo seam portions 14a and 14b, each having teeth 42a and 
42b thereon With the tWo seam portions 14a and 14b joined 
by an integral horiZontal Web portion 14c of the seam ?ange 
14. An inverted channel-shaped, interior connector 20 has its 
teeth 20b for cooperating With the teeth 42b on the seam 
?ange. 
[0075] The hinge point 25 is loWer in the FIGS. 3A and 
4 embodiments, than is the hinge point 25 in the FIGS. 1 
and 2 embodiments because the top ?ange 46 of the 
retention clip 18 is loWer and is at the plane of the top sheets 
28 of the glaZing panels 12. In FIGS. 3A and 4, the top 
?ange is positioned in a clip receiver 50 in the form of a 
pocket Which is de?ned in the top sheet 28 and the horiZontal 
seam Web 14c positioned over the top of the top ?ange 46 
of the retention clip. The advantages of having a clip 
receiver pocket 54 for the top ?ange 46 Will be explained in 
greater detail hereinafter. 

[0076] In accordance With an embodiment disclosed 
herein in FIG. 8, the top ?ange 46 of the retention clip 18 
is located more closely adjacent to and preferably at the base 
of the seam ?anges 14. In other instances, such as illustrated 
in FIG. 21 the top ?ange is actually beloW the seam ?anges 
14 such that the resistance to the upWard pull is at a location 
that is not affected by the boWing or the ?exing of the top 
portion of the seam ?ange as in the current prior art glaZing 
panel systems. Also, by loWering the position of the top 
?ange of the connector clip, as shoWn, e.g., in FIGS. 8, 9 
and 21, the connector clip can be used to perform primarily 
or solely the mechanical inner connection betWeen the 
panels With the batten performing primarily a seam covering 
function. 

[0077] Referring noW in greater detail to illustrated 
embodiments of the retention clips 18. For example, as 




















